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1. REVIEW OF THE LITERATURE


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1.2. ADENOSINE INVOLVEMENT IN MAJOR DEPRESSIVE DISOR-
DER AND DISTURBED SLEEP
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1.2.3. ADENOSINE AND MAJOR DEPRESSIVE DISORDER
























































































































































































































































































































































































































































































































































1.3. STUDYING DEPRESSION WITH DISTURBED SLEEP BY USING 
AN ANIMAL MODEL


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Figure 1. The study outline showing the speciﬁc aims in italics and original studies by Roman 
numerals.
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3.1. EFFECT OF ADENOSINE RECEPTORS ANTAGONISTS   
    ON SLEEP







































































































































































































































































































































































































































































































































































































3.2. ADENOSINE-RELATED GENES AND MAJOR DEPRESSIVE 

























































































































































































































































































































































3.3. GENE EXPRESSION SIGNATURE IN THE RAT CLOMIPRAMI-
NE MODEL OF DEPRESSION




























































































































































































































































































































































































































































































































































































































































































































































































4. RESULTS AND DISCUSSION
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Table 1. Genes and single nucleotide polymorphisms (SNPs) which showed associations with 
depression (D), depression with early morning awakenings (EMA) and depression with fatigue 
(FAT) in women and men (OR – odds ratio). Signiﬁcant associations (p<0.05) are marked bold. 































































































































































































4.2. MOLECULAR PATTERNS IN THE BASAL FOREBRAIN AND 
THE HYPOTHALAMUS IN DEPRESSION: FROM EARLY-LIFE 
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